METHOD OF DISCHARGING AN AEROSOT.TZRD FT JTm 
Cross Reference to Related Applications 

This is a non-provisional application based upon U.S. provisional patait application 
5 serial no. 60/448,025, entitled " AEROSOL RELEASE DEVICE ", filed February 1 8, 2003. 

BACKGROUND OF THE INVENTION 

1. Field of the invention. 

The present invention relates to aerosolized chemical delivery systems, and, more 
10 particularly, to methods of discharging an aerosolized fluid fix)m such aerosol delivery systems. 

2. Description of the related art. 

Aerosol delivery systems can be used to deliver a liquid chemical to the ambient 
environment. For example, an aerosol can may contain a firagrance, insecticide, anti-mold 
compound or an anti-mildew compound which is continuously or periodically discharged to the 

1 5 ambient environment. A common type of chemical delivery system includes electrical prongs 
which are plugged into acceptable outlet within a building. Power is provided to a heater circuit 
which evaporates the liquid chemical to the ambient environment. 

A problem with a chanical delivery system as described above is that pressure within the 
aerosol can decreases over time, resulting in a lesser amount of the liquid chemical being 

20 discharged to the ambient environment as the pressure decreases. It is known to address the 
problem of a decreasing pressure in the aerosol can by increasing the duration of the delivery 
pulse firom the awosol can to the ambient environment. See, for example, Fig. 3 and U.S. Patent 
No. 5,029,729 (Madsen, et al,). Madsen, et al. '729 also discloses that it is possible to use a 
constant release period and increase the firequency of release over time to offset the decreasing 

25 pressure (Fig. 4). Madsen, et al. '729 does not address the possibility of increasing both the 
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release duration as well as the cycle frequency for the purpose of addressing the decrease in 
pressure within the aerosol can. 

Another problem is that regardless of whether release periods are adjusted to 
accommodate the decrease in pressure within the aerosol can, the user may become habituated to 
the smell of the liquid chemical in the case of a fragrance which is discharged to the ambient 
environment. This clearly is not desirable as the user is unable to detect the pleasant aroma 
given off by the liquid fragrance. 

What is needed in the art is an aerosol delivery system, which is operated in such a 
manner that problems of both decreased pressure within the aerosol can as well as user 
habituation are accommodated. 

SUMMARY OF THE INVENTION 

The present invention provides a method of actuating an aa-osol delivery system, which 
avoids user habituation and automatically adjusts for a decreasing pressure over time in the 
aerosol can. 

The invention comprises, in one form thereof, a method of discharging an aerosolized 
fluid from an aerosol can to an ambient environment, including the steps of: fluidly coupling a 
solenoid valve of an aerosol release device with a discharge valve on the aerosol can; 
determining a duration of a first release period of the aerosolized fluid from the aerosol can; 
actuating the solenoid valve using an electronic controller to thereby release the aerosolized fluid 
to the ambient environment for the duration of the first release period; determining a duration of 
a second release period of the aerosolized fluid from the aerosol can, the duration of the second 
release period being randomly varied to avoid user habituation of the aerosoUzed fluid; and 
actuating the solenoid valve using the electronic controller to thereby release the aerosolized 
fluid to the ambient environment for the duration of the second release period. 
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The invention comprises, in another form thereof, a metiiod of discharging an aerosolized 
fluid fix)m an aerosol can to an ambient environment, including the steps of: fluidly coupling a 
solenoid valve of an aerosol release device with a discharge valve on the aerosol can; 
determining a duration of a first release period of the aerosolized fluid fi-om the aerosol can; 
5 actuating the solenoid valve using an electronic controller to thereby release the aaosolized fluid 
to the ambient enviromnent for the duration of the first release period; determining a decreasing 
pressure profile over time of the aerosolized fluid within the aerosol can; determining a duration 
of a second release period of the aerosohzed fluid fi-om the aerosol can, dependent upon the 
decreasing pressure profile, the duration of the second release period being increased in both 
1 0 fi-equency and duration over time relative to the first release period; and actuating the solenoid 
valve using the electronic controller to thereby release the aerosolized fluid to the ambient 
enviromnent for the duration of the second release period. 

An advantage of the present invention is that user habituation to the fluid chemical 
delivered to the ambient environment is avoided. 
15 A further advantage is that both the period between adjacent release periods and/or the 

duration of tiie release period can be randomly varied to avoid user habituation. 

Another advantage is that delivery of the fluid chemical is automatically adjusted to 
accommodate a decreasing pressure over time in the aerosol can. 

Yet another advantage is that an additional amount of the fluid chemical may be 
20 manually dispersed to the ambient environment by depressing a manual switch. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above-mentioned and otiier featiires and advantages of this invention, and the 
manner of attaining them, will become more apparent and the invention will be better understood 
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by reference to the following description of embodiments of the invention taken in conjunction 
with the accompanying drawings, wherein: 

Fig. 1 is an exploded view of an embodiment of an aerosol delivery system, which may 
be used for carrying out the method of the present invention; 
5 Fig. 2 is an assembled view of the aerosol delivery system of Fig. 1 , with part of the 

housing removed; 

Fig. 3 is a graphical illustration of a prior art method of actuating an aerosol delivery 

system; 

Fig. 4 is a graphical illustration of another prior art method of actuating an aerosol 
10 delivery system; 

Fig. 5 is a graphical illustration of an embodiment of the mettiod of flie present invention 
for actuating an aerosol delivery system such as shown in Figs. 1 and 2; 

Fig. 6 is a graphical illustration of another embodiment of the method of the present 
invention for actuating an aerosol delivery system; and 
1 5 Fig, 7 is a graphical illustration of yet another embodiment of the method of the present 

invention for actuating an aerosol delivery system. 

Corresponding reference characters indicate corresponding parts throughout the several 
views. The exemplifications set out herein illustrate one preferred embodiment of the invention, 
in one form, and such exemplifications are not to be construed as limiting the scope of the 
20 invention in any manner. 

DETAILED DESCRIPTION OF THE INVENTION 
Referring now to the drawings, and more particularly to Figs. 1 and 2, there is shown an 
embodiment of an aerosol delivery system 10 which may be used for carrying out the method of 
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the present invention. Aerosol delivery system 10 generally includes a housing 12, aerosol can 
14, solenoid valve 16, electronic controller 18, manual switch 20 and battery 22. 

Aerosol can 14 contains an aerosolized fluid therein which is selectively discharged to 
the ambient environment. In the embodiment shown, aerosol can 14 contains a fragrance 
therein, but may also contain an insecticide, an anti-mold compound, and/or other suitable liquid 
chemicals to be discharged to the ambient environment. 

An aerosol release device is coupled with the discharge end of aerosol can 14. The 
aerosol release device generally includes solenoid valve 16, electronic controller 18, manual 
switch 20 and battery 22. 

Solenoid valve 16 is coupled with the discharge end of aerosol can 14, and maintains the 
discharge valve (not specifically shown) of aerosol can 14 in a depressed position. Since the 
discharge valve of aerosol can 14 is maintained in the open or depressed position, fluid discharge 
to the ambient environment is entirely controlled by operation of solenoid valve 16. Solenoid 
valve 16 may be of conventional design, and includes a discharge outlet 24, which is positioned 
in alignment with a discharge orifice 26 formed in housing 12 when aerosol can 14 is positioned 
within housing 12. 

Electronic controller 18 is electrically coupled with solenoid valve 16 via electrical wires 
28. Electronic controller 18 includes suitable electrical components, such as a processor, 
resistors, etc. Electronic controller 1 8 is electrically coupled with battery 22 via electrical wires 
30. In the embodiment shown, battery 22 is a conventional nine-volt battery. Manual switch 20 
is electrically coupled with electronic controller 18 via electrical wires 32, and upon actuation 
causes manual actuation of solenoid valve 16 through electrical wires 28. 

Referring now to Figs. 5-7, an embodiment of the method of the present invention for 
discharging an aerosolized fluid from aerosol can 14 to the ambient environment using, e.g., 
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aerosol delivery system 10 will be described in further detail. As will be appreciated, the 
pressure within aerosol can 14 decreases over time, dependent upon the amount of fluid which is 
discharged from aerosol can 14, As the pressure decreases, the volume of the liquid which is 
discharged to the ambient environment over a period of time increases. In the embodiment 
shown in Fig. 5, the duration during which the solenoid valve is held open during a release 
period is generally increased in a stepwise linear fashion. For the purposes of illustration, it may 
be observed in Fig. 5 that except for the duration beginning at the fourth release period, the 
duration for the other release periods increase generally linearly for each successive release 
period. 

Of course, it will also be appreciated that the duration for a release period may be kept at 
a constant volume for a number or block of release periods, with adjacent blocks of release 
periods being stepwise linearly increased. For example, it is possible to have the first three 
release periods of a given duration, the next three release periods of a longer duration, the next 
three release periods of a still longer duration, etc. 

With the foregoing general chemical release scheme as illustrated in Fig. 5, solenoid 
valve 16 is actuated for successively longer periods of time to accommodate the decrease in 
pressure in aerosol can 14. However, this stepwise linear increase in the duration of the release 
period neglects the tendency of a user to become habituated fix)m the liquid chemical which is 
discharged into the ambient environment. To avoid user habituation, the method of the present 
invention interjects a randomness to the discharge of the liquid chemical to the ambient 
environment, hi the embodiment shown in Fig. 5, the randomly generated pulse width or 
duration of the fourth release period (the first release beginning at time=0) is not in sync with the 
duration of the preceding and succeeding release periods. That is, it would be expected that the 
duration of the randomly generated fourth release period would be longer than that of the third 
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release period and shorter than that of the fifth release period. However, as can be observed, the 
duration of the fourth release period is much shorter than any of the other release periods. The 
randomness of the duration of the fourth release period is intended to overcome the problem of 
user habituation. 

As may also be observed in Fig. 5, each release period begins at a constant firequency or 
period X relative to preceeding and succeeding release periods. In addition to generating a 
random duration for a particular release period, it is also possible to randomize the firequency of 
the release periods to avoid user habituation. 

Fig. 6 illustrates another embodiment of a method of the present invention for avoiding 
user habituation. Particularly, a method of discharging an aerosoUzed fluid is shown in Fig. 6 at 
a constant period cycle for each release period, beginning each release period at a period X from 
an adjacent release period. Also similar to Fig. 5, the method shown in Fig. 6 has a stepwise 
linear increase for the duration of each release period over time. However, with the fourth 
release period (beginning at the third hash mark), the duration of the release period is 
randomized and is not in the expected sequence relative to the other release periods. That is, the 
duration of the fourth release period is much longer than it should be in a stepwise linear 
increased manner for the purpose of avoiding user habituation. 

Fig. 7 illustrates yet another embodiment of a method of dischargmg an aerosolized fluid 
from an aerosol can. In the embodiment shown in Fig. 7, the overall scheme to compensate for 
reduction in pressure is not to increase the duration of each release period, but rather to increase 
the frequency (i.e. decrease the period size) for succeeding release periods over time. To that 
end, the cycle period is decreased in a stepwise linear fashion an amount for each succeeding 
release period. For the period of time shown in Fig. 7, two randomized release periods 34 and 36 
having randomized release durations are illustrated. Moreover, the period cycles associated with 
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each randomized release period 34 and 36 are likewise randomized. For example, the period 
cycle preceeding release period 34 has the reduced period cycle X - N. However, the period 
cycle has been randomized to the duration Xi. Similarly, the period cycle preceeding release 
period 36 has been randomized to cycle period X2. 
5 As a further possibility of randomization which may be used for the purpose of avoiding 

user habituation, it is assxmied in the above example that randomized release periods are a set 
integer number away from each other. For example, the randomized release period 36 is four 
release periods away from the randomized release period 34. However, it is also possible for the 
purpose of avoiding user habituation to randomize the integer number between adjacent 

1 0 randomized release periods. That is, the spacing between two adjacent randomized release 
periods could be four cycle periods and the spacing between another two randomized release 
periods could be six cycle periods. 

While this invention has been described as having a preferred design, the present 
invention can be fiirther modified within the spirit and scope of this disclosure. This application 

15. is therefore intended to cover any variations, uses, or adaptations of the invention using its 

general principles. Further, this application is intended to cover such departures from the present 
disclosure as come within known or customary practice in the art to which this invention pertains 
and which fall within the limits of the appended claims. 
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